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“Digital data collections are
powerful catalysts

for progress and for
democratization of the

research and the enterprise.”

National Science Board [NSB] Report 2005c

RATIONALE



DDBJ/EMBL/GenBank Database Growth

12,000,000,000
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Sequencing Progress, Updated Hourly

Date(s) Total Q20" Bases

2220100 ABIZ7 30

Current month {3/2010) 039 Eillion

Last month (272010} 289 Billion |

F to Date (10/1/2009-3/5/2010) 1.68 Billion tera b)’t e Of Cl ata
Total (2/1999-3/5/2010) 198.812 Billion
per month
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Functional
Magnetic
Resonance
Imaging Rgb ‘ _
(fMRI) S e T

p < 0.05, FDR corr. p < 0.05, FDR corr.

2.80 - §.02 : 212 -12.32

Amygdala activation at 3T in response to human and avatar facial expressions of emotions.
http://evolution.anthro.univie.ac.at/institutes/urbanethology/projects/simulation/fmri/index.html




So, what is

happening with all of g
the Closed Circuit
TV (CCTV) data G

generated every
day?
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Clearly, we are entering the yottabyte
(YB) era:

GIZMODO

The NSA to Store a YOTTABYTE of Your Phone
Calls, Emails and Other Big Brothery Stuff

Fesa ork, 11:47 Ak

Tue Mar 2

== 1,000,000,000,
B 000,000GB

Tip Your Editors:
fips@Egizmodo.corm

iPHONE APPS
DIRECTORY

In Utah, the Mational Security Agency is building a $2 hillion storage facility that will house

Editarial Director: and analyze all forms munication...a potenti Yone's
Brian Lam | Email | ifarmetly) personal data. So how hig is a yoltabyte? CrunchiGear puts it well:




At least many
thousands of SDRs

Often start as
government projects

Keys to success
are elusive

Highly
heterogeneous
Highly
domain specific

RATIONALE
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“l found it interesting to read your
survey results and see what
information you inferred about
the KNB. It points out areas that
we need to improve upon in
terms of communication from our
web presence.”

--Matt Jones, Knowledge Network for Biocomplexity

STUDY



Inventory a convenience
sample of 100 SDRs

|dentify major
characteristics

|dentify characteristics that
correlate with success

Examine commonalities

Look for trends over time

GOALS



In 2007-2008,

identified 100 In 2009, site profiles were

SDRs through sent to site administrators

Google searches for review and comment
Initial review was 50 characteristics
done to refine were captured, | 7 of
salient which were
characteristics analyzed using

cluster analysis

TIMELINE



= Scientific Domain = Governmentally = Deposits and

= Research, based Access
Community or = Business Type = Representation
Reference » Memberships or = Ingest Methods
= Holding Size Subscriptions = Metadata
» Information = Preservation
= Additional
Services

= Usage Statistics

CHARACTERISTICS of the 50
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Cluster | Cluster 2

N=40 N=60




Agency for Healthcare Quality and Research
Multimission Archive at STScl (MAST)

Alternative Fuels Data Center (AFDC)

NASA Langley Atmospheric Science Data Center
Atlantic Oceanographic and Meteorological Laboratory
(AOML) Environmental Data Server or ENVIDS
NASA/IPAC Infrared Science Archive (IRSA)
Atmospheric Radiation Monitoring (ARM) Data Centers
National Ecological Observatory Network (NEON)
Carbon Dioxide Information Analysis Center (CDIAC)
National Nuclear Data Center Nuclear Data Portal
Centers for Disease Control and Prevention Data and
Statistics

National Space Science Data Center

Climate and Environmental Retrieval and Archive
(CERA) for the WDCC

Natural Resource and GIS Metadata and Data Store of
the National Park Service

Chandra data archive

Oak Ridge National Laboratory Distributed Active
Archive Center (ORNL DAAC)

Comprehensive Epidemiological Data Resource (CEDR)
Planetary Data System (PDS)

Controlled Fusion Atomic Data Center (CFADC)
Renewable Resource Data Center (RReDC)

DNA Data Bank of Japan (DDBJ)

Solar Data Analysis Center (SDAC) at NASA Goddard
Space Flight Center

DOE Joint Genome Institute's (JGI) Genome Web Portal
SkyView

DOE's Energy Information Administration (EIA)
Smithsonian Tropical Research Institute's (STRI) Center
for Tropical Forest Science (CTFS)

European Southern Observatory (ESO) Archive Facility
U.S.Transuranium and Uranium Registries (USTUR)
Genbank

United States Census Bureau

Geodata.gov

US National Virtual Observatory (NVO)

NASA'’s High Energy Astrophysics Science Archive
Research Center (HEASARC)

US Transplant -- Scientific Registry of Transplant
Recipients

HubbleSite Gallery

Visible Human Project®

NOAA's Integrated Coral Observing Network (ICON)
World Data Center (WDC)

Integrated Monitoring Network

World Data Center (WDC) for Biodiversity and Ecology




BioSystematic Database of World
Diptera (BDWD)

CalSuryv, the CaliforniaVectorborne
Disease Surveillance System

Ecological Society of America's
Ecological Archives

European Molecular Biology Laboratory

- European Bioinformatics Institute or
EMBL-EBI

Encyclopedia of Astronomy and
Astrophysics

Ensembl

International Council for Science :
Committee on Data for Science and

Technology

lubio

J. Craig Venter Institute

Jaspar

Journal of Applied Econometrics (JAE)
Data Archive

National Center for Ecological Analysis
and Synthesis (NCEAS) Data
Repository

NC One Map

Spec Patterns

The BioGRID

The Sanger Institute




ACE Science Center (ASC)

Antarctic Glaciological Data Center (AGDC)
Astronomy Digital Image Library

Brain biodiversity bank at Michigan State
University

Bugwood Network

Center for International Earth Science
Information Network (CIESIN)

Chesapeake Bay Environmental Observatory
(CBEOQO) Portal

Coastal Data Information Program (CDIP) of
the Scripps Institution of Oceanography,
University of California at San Diego

Cornell University Geospatial Information
Repository

Forestry Images

Henry A. Murray Research Archive MRA)
|AU Minor Planet Center

Inter-university Consortium for Political and
Social Research (ICPSR)

|QSS Dataverse network

LTER Network

McIDAS

Melanoma Molecular Map Project

Repository for Archiving, Managing and
Accessing Diverse Data (RAMADDA)
Socioeconomic Data and Applications Center
(SEDAC)

Space Science and Engineering Center (SSEC)
Data Center, University of Wisconsin-Madison
The Howard W. Odum Institute for Research in
Social Science

The USA National Phenology Network (USA-
NPN)

Thematic Realtime Environmental Distributed
Data Services (THREDDYS) Data Server
Unidata Program at the University Corporation
for Atmospheric Research (UCAR)

University of California Santa Cruz Genome
Bioinformatics

Woods Hole Oceanographic Institute Data
Center

World Data Center for Human Interactions in
the Environment




Amphibian Ark Team Portal

Discover Life in America's Great Smoky Mountains National Park's All Taxa
Biodiversity Inventory

Encyclopedia of Life

fMRI Data Center

Global Biodiversity Information Facility

Knowledge Network for Biocomplexity (KNB)

Mouse Genome Informatics

NEEScentral

Netlib
Ocean Biogeographic Information System (OBIS)

Paleobiology Database

PANGAEA® - Publishing Network for Geoscientific and Environmental Data
Tree of Life Web Project

Treebase, Treebase?2

VegBank, a vegetation plot database




Relative contribution of variables

(measured using simple logistic regression Wald Chi-Square/df)

GrantsContracts
MultipleSponsors
HoldingSize*
PreservationPolicy
VirtuallyBased
RegistrationRequired
HowBased**
AcceptSubmittedData
Centralized/Decentralized
InstrumentBased
Research/Community/Reference***
Portal

NaturalScience
SubscriptionMembership
ScientificArea
BusinessType

FreeinthePublicDomain




Variables

Grants Contracts
Multiple Sponsors
Holding Size
Preservation Policy
Virtually Based
Registration Required
How Based

Accept Submitted Data
Centralized/Distributed
Instrument Based
Res/Com/Ref

Portal

Natural Science

Subscription Membership

Scientific Area
Business Type

Free in the Public Domain

Cluster A:
‘Governmental’

Yes
No
No

Mixed

Research
Mixed

Yes

No

Mixed

Federal Center
Yes

Cluster B:

‘Medicine/Small’

Mixed
Yes

Mixed

No
Mixed
Yes
Mixed
No
Mixed

Yes
No

Mixed
Yes

Cluster C:
‘University’

Yes
Yes
Mixed
Yes
No

Yes
mixed
No
Research
mixed
Yes

No
Mixed

Yes

Cluster D:
Community
‘Biology’

Yes

Mixed

No
No
Mixed
Yes

No
Mixed

Yes
No

Yes

GROUP COMPOSITION



Cluster | Cluster 2

N=40 N=60




If we are all about studying success

and
SUCCESS =

How can we study SDRs over time!

ALTERNATIVE SAMPLING
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R Email
within 102650 Statement

contact Portal vchicle  Sciences
Instrument  _Type Name FileFormatTransmittedCode data Natural | mitted
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“lI am interested in your preservation policy
line. We don't have a policy explicitly listed,
though we do hope and aim to make the data
permanently preserved. Could you provide
me with some examples of preservation
policies so that we might create one?”

--Michael Lee,VegBank

DISCUSSION



Preservation  any mention of

Policy = long term data
storage

Although preservation ranked as the fourth most
important variable (taken independently) in

defining group membership, what we did not find
was at least as important as what we did.

PRESERVATION



Principal Inwestigator

Support for an International
Workshop on Scientific
Collections held in Brussels

Schindel, David

Workshop Proposal: IMAG
Futures Meeting

& Feasihility Study for a
Mational Science Foundation

Schlick, Tarmar

Choudhury, Golam

Qpen-dccess Publication
Repository

Crataklet Full Proposal:
CataMet2MNE (Observation
Metworl for Earth)

D ataket Full Proposal: The
Data Conservancy (& Digital

Michener, Williar

iZhoudhury, Solam

Fesearch and Curation
Virtual ©rganization)

dth International Conference
aon Open Repositories, 2009

i alters, Tyler

Sl TeraGrid Resource
Partner

Towns, Jahn

s
w

State & Organization

Smithsonian Institution

Mew ork University

Johns Hopkins University

Lniversity of Mew Mexico

Johns Hoplkins University

Gh Tech Research Corporation - G&

Institute of Technolagy

University of Ilinois at Urbana-
Charmpaign

Awarded
= Amount to

Date

$24,000.00

$10,000.00

$299,6858.00

$12,258,110.00

$3,726,890.00

$15,000.00

$32,441,949,00




Emerging environments (observed) pattern:

|dea Technology + Services Policies + Structure
® ® ® ® ® ®
Funding Service Offering Business
Scope Strategy

Contributors

Mature environments pattern:

|dea
+
Business Strategy Policies + Structure Service Offering
® ® ® ® ® ®
Funding Technology + Services Evaluation
Scope

Contributors

EVOLUTION/ECOLOGY



Research: products of one or more focused research projects

and typically contain data that are subject to limited processing

or curation. These collections are generally small and/or project
specific.

Community data collections: serve a single science or
engineering community. T hey are generally intermediate in size
and supported in a somewhat more distributed fashion by the
community served.

Reference data collections: serve large segments of the
scientific and education community. These are generally broad
and/or multidisciplinary as well as long lived.

ATYPOLOGY



Grants and

Contracts
® Multiple
Sponsors
Holding Size ¢

e Preservation
Policy

How Based ¢

® Business Type

Scientific Area ®

FRAMEWORK



Characteristic Institutional Repository Science Data

Repository
Holdings IRs have a in | SDRs are , often
Management terms of management of holdings. highly domain specific, to
each other in terms of
holdings.
Handling of handling procedures of handling
Procedures both within and among repositories procedures, perhaps
(DRIVER, 2008) necessary to degree of

specialization within a
domain, often seemingly
due to lack of
standardization.

Base based (DRIVER,2008) | Typically ,
though increasingly cross
cutting making the call for
standardization more
critical.

ENVIRONMENT



Characteristics of Success/Group Composition
DRIVER (2008): SDRs:

Business of digital repositories, * GrantsContracts
Stimuli for depositing materials = MultipleSponsors
into repositories, intellectual HoldingSize
property rights, PreservationPolicy
Data curation, and

Long-term preservation
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“The format of this form forces us
to pigeonhole ourselves in a way
that is not accurate or useful. Sorry
| can't be of more help.”

--Matthew LaPoint, . Craig Venter Institute

FUTURE WORK



LONGITUDINAL
EVALUATION

FUTURE WORK



ECO]’](}miSt The economic shift from West to East

Genetically modified crops blassom

S ST ) [——— The right to eat cats and dogs.
AND HOW TO HANDLE IT: A 14-PAGE SPECIAL REPORT

SCIENCE IN THE
PETABYTEERA

GETTING THE WORD OUT



QUESTIONS!?



THANK YOU!
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